Fieldbus Networks 

6 


37 

FIELDBUSES 578 

Introduction 578 

Industrial Communication Systems 578 
Fieldbuses Basic Functions 578 
Cyclic Data Exchange 579 
Asynchronous Traffic 581 
Messaging 581 
Standardization 581 

European Standards 581 
International Standards 582 
Performance 582 

Redundancy and Failure Considerations 584 
Physical Medium Failures 584 
Station Failures 584 
Transmission Errors 585 
References 585 


38 

HART NETWORKS 587 

Partial List of Suppliers 587 
Typical Process Control and Factory 
Automation I/O Products 588 
Introduction 588 
Background 588 
Traditional 4-20 mA Current-Loop 
Transmitters 589 
Process Variables 590 
HART Network Connections 591 
Open System Interconnection Seven-Layer 
Model 591 


Layer 1 : Physical 

591 

Layer 2: Data Link 

592 

Layer 3: Network 

593 

Layer 4: Transport 

593 

Layer 7 : Application 

593 

Device Description Language 593 
Long Address vs. Short Address 594 

Communication Speed 

594 


Installing HART Controllers and Field 
Devices 595 
Wiring 595 

Primary or Secondary Master 595 
Intrinsic Safety 595 
Calibration 595 
Troubleshooting 596 
Host Conformance Class 596 
Revisions of the HART Protocol 596 
Wireless HART 596 

Benefits of HART and Comparison with FF 597 

Compared to FF 597 
Conclusions and Comments 597 
References 597 

39 

Foundation FIELDBUS: FEATURES AND 
SOFTWARE SUPPORT 598 

Principles of Foundation Fieldbus 598 

Technical Description of Foundation 
Fieldbus 598 

HI Foundation Fieldbus 599 
Physical Layer 600 
Data Link Layer 600 


575 


© 2012 by Bela Liptak 



576 Fieldbus Networks 


Application Layer 602 
System Management 603 
Network Management 604 
HSE Foundation Fieldbus 604 
General Features 605 
Physical, Data Link, Network, and 
Transport Layers 606 
Application Layer 606 
System Management 606 
Network Management 606 
Redundancy 607 

HI and HSE Foundation Fieldbus User 
Application Layer 607 
Resource Block 607 

Function Block 607 

Transducer Blocks 608 
Supporting Objects 608 
Function Block Scheduling 608 
Wireless Solutions for Foundation 
Fieldbus 608 
Wireless Standards: ISA100 vs. 

WirelessHART 609 
Wireless Foundation Fieldbus 610 
Open Systems Implementation 611 

Electronic Device Description Language 61 1 
FieldBus Foundation EDDL Products 611 
Field Device Tool/Device Type Manager 612 
EDDL vs. FDT: FDI 613 
Foundation Fieldbus Software Support 613 
Conclusions 614 
References 614 

40 

PR0FIBUS NETWORKS 616 

Partial List of Suppliers 616 
Introduction 616 
PROFIBUS DP 616 

Application Profiles 618 
Version DPV 1 Architecture 619 
Version DPV 1 Media Access 620 
PROFIBUS DPV1 Network 
Configuration 622 
PROFIBUS PA 624 

PROFIBUS PA Architecture 624 
FISCO Model 626 
Multi-Drop Barriers 627 
PROFIBUS PA Media Access 627 
Network Configuration 628 
Device Configuration 629 
Network Design 630 
Telegram Length 630 
Cycle Times 63 1 

PROFINET 631 

Component-Based Automation 632 
I/O Integration 633 


Conclusion 634 
References 635 
Bibliography 635 

41 

INDUSTRIAL ETHERNET AND TCP/ 

IP-BASED SYSTEMS 636 

Introduction 636 

Taxonomy of Industrial Ethernet Solutions 636 
Conformance Class 1 636 

Conformance Class 2 637 

Conformance Class 3 637 

Modbus TCP 638 

Network Architecture 638 

Adaptation and Transport Fayers 638 
Application Layer 639 
Ethernet/IP 640 

The CIP Object Model 640 
Connections Types 641 
Explicit Messages 642 
I/O Messages 642 
Ethernet Powerlink 644 
Network Architecture 644 
Physical Fayer and MAC Sub-Layer 645 
EPL Data Link Layer Protocol 645 
Powerlink Cycle 645 
CN Communication Classes 646 
EPL Frames Structure 647 
Network Configuration and Topology 647 
EPL Application Layer Protocol 647 
EtherCAT 648 

Network Architecture 648 
Data Link Layer 649 
Addressing 650 
Commands 65 1 
Distributed Clock 652 
EtherCAT State Machine 652 
References 652 

42 

NICHE FIELDBUS NETWORKS 654 

Introduction 654 
DeviceNet 654 

Physical Fayer 654 
Data Link Layer 655 
Application Layer 657 
ControlNet 658 

Physical Layer 658 
Data Link Layer 658 
Network and Transport Layers 659 
Presentation Layer 660 

Application Layer 660 

Lonworks 660 

Physical Layer 661 


© 2012 by Bela Liptak 



Contents of Chapter 6 577 


Data Link Layer 661 
Network Layer 661 
Transport Layer 662 
Application Layer 662 
WorldFIP 663 

Physical Layer 663 
Data Link Layer 664 
Application Layer 664 


Actuator Sensor Interface 664 
Physical Layer 665 
Data Link Layer 665 
Execution Control 665 
Sercos 667 

Sercos I and II Physical Layer 667 
Sercos I and II Data Link Layer 668 
Sercos III 668 
References 669 


© 2012 by Bela Liptak 



